Summary. The The corpus luteum persisted throughout gestation, reaching maximum development just prior to parturition. Circulating progesterone levels correlated directly with luteal gland size and peaked at 106 ng/ml when the corpus luteum was largest.
Introduction
The order Chiroptera is one of the more diverse taxa of the class Mammalia and as such exhibits numerous specializations in female reproductive morphology and cyclicity. Included are the members of a group of nonhibernating bats which virtually have world-wide distribution and are represented by both mega-and microchiropteran species. The reproductive cycles can be categorized according to patterns which comprise (1) aseasonally polyoestrous, (2) seasonally polyestrous and (3) seasonally monoestrous events to include unique specializations such as menstruation, prolonged development, delayed embryonic development, delayed implantation and ovarian/uterine asymmetry.
Examples of polyoestrous bats with unrestricted breeding seasons are Desmodus rotundus (Desmodontidae) (Wimsatt & Trapido, 1952; Quintero & Rasweiler, 1974) , Taphozous longimanus (Emballonuridae) (Gopalakrishna, 1955) and Pipistrellus mimus mimus (Vesper¬ tilionidae) (Gopalakrishna, Thakur & Madhavan, 1975) . All stages of pregnancy have been noted throughout the year with lactating and pregnant females frequently observed. Desmodus also expresses a slow rate of early embryonic development, protracted transport of the zygote through the oviduct, loss of the zona pellucida in the oviduct and involution of the corpus luteum culminating in menstruation. All species give birth to only one young with each successful pregnancy.
Some seasonally polyoestrous tropical species, those with well-established bi-or trimodal breeding sequences, include the pteropids Epomops franqueti (Okia, 1974a) , Rousettus aegyptiacus (Mutere, 1968) , Rousettus leschenaulti (Gopalakrishna & Choudhari, 1977) , Cynopterus brachyotis (Liât, 1970) , Cynopterus sphinx gangeticus (Gopalakrishna & Murthy, 1960) , and the Eastern epauletted bat Epomophorus anurus (Okia, 1974b) . All yield one young at each parturition date from an extended gestation period (Asdell, 1964) . Also contained in this category are a vast number of frugivorous bats of the family Phyllostomatidae (Fleming, Hooper & Wilson, 1972) which display bimodal breeding behaviour and typically produce two young annually from ova alternately expelled from each ovary. Several species, Artibeus jamaicensis (Fleming, 1971) , Carolila perspicillata (Bonilla & Rasweiler, 1974) and Glossophaga soricina (Rasweiler, 1972 (Rasweiler, , 1974 (Rasweiler, 1972) .
A number of tropical Old World species from the family Molossidae have been reported to be polyoestrous. Braestrup (1933) Marshall & Corbett (1959) studied Chaerephon hinde (= Tadarida pumila) from equatorial East Africa and reported two annual breeding cycles which correlate with peak rainfall. This observation has been confirmed by Mutere (1973a) who described bimodal breeding coinciding with peak annual rainfall in the tropical molossid Tadarida condylura. In non-pregnant (young of the year) Tadarida pumila and Tadarida condylura, Mutere (1973a) noted that uterine horns were of equal size and appearance; however, when pregnant, implantation always occurred in the right horn. Harrison (1958) (Baker & Baker, 1936) , Pteropus giganteus (Marshall, 1947) , the megadermatid Megaderma lyra lyra (Gopalakrishna, 1950; Ramakrishna, 1951; Ramaswamy, 1962) and the vespertilionid Miniopterus australis (Richardson, 1977) . In these species, a single young is born annually. However, only Megaderma expresses sinistrai dominance. Also contained in the monoestrous group are a number of bats which exhibit unique reproductive specializations, some of which are similar to those noted for the polyoestrous species. For example, Eidolon helvum (Pteropidae) displays seasonal breeding; however, a 2-3 month delay exists between fertilization and actual implantation of the blastocyst (Mutere, 1965; Fayenuwo & Halstead, 1974) . In the microchiropteran species Noctilio albiventris (Noctilionidae) (Rasweiler, 1977) and Pipistrellus ceylonicus chrysothrix (Vespertilionidae) (Gopalakrishna & Madhavan, 1971) , spermatozoa can survive for extended periods (up to 5 weeks) in the female reproductive tract. The early embryonic development of the zygote as it travels through the oviduct that was observed in Carolila and Glossophaga is likewise expressed in Noctilio (Rasweiler, 1977) .
Nonhibernating Macrotus californicus, a tropical New World insectivorous phyllostomatid bat, exhibits the unique specializations of delayed embryological development, as noted in the frugivorous phyllostomatid species Artibeus jamaicensis (Fleming, 1971) , and ovarian and uterine dextral dominance (Bradshaw, 1962; Burns, Baker & Bleier, 1972; Bodley, 1974; Bleier, 1975 (Hartman, 1933; Sherman, 1937; Krutzsch, 1955a Krutzsch, ,b, 1959 Davis, Herreid & Short, 1962 (Sherman, 1937; Hamlett, 1947; Krutzsch, 1955a; Davis et al, 1962; Krutzsch, 1964; Mutere, 1973a, b; Wimsatt, 1975) .
Polyoestrous and aseasonal breeding appear to be the usual pattern for Old World tropical molossids; however, a monoestrous and seasonally breeding species, Otomops martiensseni, has also been observed (Mutere, 1973b) . The reproductive pattern and morphology of this species is similar to that of the temperate molossids Eumops perotis (Krutzsch, 1955b) , Tadarida brasiliensis cynocephala (Sherman, 1937; Stephens, 1962; LaVal, 1973) and Tadarida brasiliensis mexicana (Krutzsch, 1955a (Krutzsch, , 1959 Davis et al, 1962; Gutierrez & Aoki, 1973 Thus, although one-sided dominance of the reproductive tract has long been recognized as occurring throughout the family Molossidae (Sherman, 1937; Hamlett, 1947; Krutzsch, 1955b Krutzsch, , 1964 Davis et al, 1962; Stephens, 1962; Mutere, 1973a, b; Wimsatt, 1975) (Humason, 1967) for 24 h and embedded in paraffin wax. Serial sections were cut at 5 µ , were alternately stained with Delafield's haematoxylin and eosin, Mallory's trichrome, or periodic acid-Schiff techniques (Humason, 1967 Chayen (1965) , Baillie, Ferguson & Hart (1966) , Balogh (1964 Balogh ( , 1966 (1972) . The antibody used (1:15 000 dilution) was produced against 11-hydroxyprogesterone-bovine serum albumin (Surve, Brinckerhoff & Kirsch, 1976 Sigma Chemical, St Louis, Missouri) and then centrifuged at 4°C and 1550 g for 10 min. Each supernatant was decanted into a scintillation vial containing 10 ml scintillation cocktail (100 g naphthalene, 8-0 g PPO, 0-3 g POPOP and 1000 ml scintillation grade 1,4 dioxane) and counted in a Beckman LS-150 Liquid Scintillation System (Beckman Instruments, Inc., Fullerton, CA) with an efficiency of 35% for tritium. Sensitivity of the standard curve was determined to be 10 pg. Inter-and intra-assay coefficients of variation were 16% and 7% respectively. Ligand-free serum was also evaluated in order to establish significant minimal progesterone levels (5-0 ng/ml).
Results

Light microscopic observations
Right ovary. The representative preovulatory ovary (February) demonstrated an abundance of all types of follicles in various stages of development and atresia (PI. 1, Fig. 1 Fig. 2 ). When the dehydrogenase reaction product was unusually intense in the inter¬ stitium, granules could also be observed over some of the adjacent thecal cells.
Text- fig. 1 . Circulating concentrations ' of progesterone (mean ± s.e.m., no. of observations in parentheses) in adult Mexican free-tailed bats throughout the year.
EXPLANATION OF PLATE Fig. 1 . Paraffin-wax section of an adult, pro-oestrous right ovary with its cortical and medullary zones. Note the numerous primordial follicles at the periphery of the cortex (arrows) and the growing follicles reflecting various stages of follicular development and atresia (F). H & , 64. Fig. 2 . Frozen section of an adult right ovary during pregnancy. Sites of localization and the intensity of the reaction product in the corpus luteum (CL) and interstitial gland tissue (IC) are noted. DHA, methyl green, 160. Fig. 3 . Paraffin-wax section through an adult left ovary during pro-oestrus. Note primordial follicles located most peripherally within the cortex. Maturing (MF) and atretic (AF) follicles are dispersed through the entire ovary. Interstitial gland tissue (IC) and vascular elements (arrows) comprise the majority of the ovary. PAS, 80. Fig. 4 . Frozen section through an adult left ovary during pro-oestrus. The reaction product is confined to the cells of the interstitial gland and does not involve cells of the granulosa (Gn) and theca (Th). DHA, methyl green, 80.
Left ovary. As with the right ovary, HSD activity (PI. 1, Fig. 4) Stephens (1962) , who reported that the uterine horns are bilaterally symmetrical in Tadarida brasiliensis cynocephala. It is more likely, however, that Stephens (1962) based his observations upon young bats before their first oestrus. Bilaterally symmetrical uterine horns are characteristic for young of the year of all molossids examined so far, including Tadarida pumila, Tadarida condylura (Mutere, 1973a) , Molossus ater, and Molossus fortis (P. H. Krutzsch, unpublished) . Tadarida b. mexicana conforms to this pattern from its fetal development through the subadult period.
The Mexican free-tailed bat is a monotocous and monoestrous species in which the blasto¬ cyst almost invariably implants in the right uterine cornu. This observation agrees with those presented by other investigators of this species (Krutzsch, 1955a; Davis et al, 1962) and the closely related subspecies Tadarida b. cynocephala (Sherman, 1937) . Concomitant with implantation there is uterine endometrial hypertrophy. Preimplantation hypertrophy in most mammals characteristically involves the entire endometrium (Reynolds, 1965) . In Tadarida b. mexicana only the right horn displays increased vascularity and hyperplastic glandular develop¬ ment. Both horns have PAS-positive material (glycogen) in the apical margin of the endometrial epithelium. Similar unilateral hypertrophy has been confirmed for Tadarida b. cynocephala (Stephens, 1962) and by Marshall (1953) for the giant fruit-bat Pteropus giganteus. Marshall (1953) reported an isthmus of tissue connecting the right ovary to its adjacent uterine horn through which small blood vessels pass, suggesting the possibility of direct steroid stimulation. Stephens (1962) Although cannulating ovarian venous effluent was not attempted in Tadarida, A5-3ß-hydroxysteroid dehydrogenase activity has been detected in the thecal compartment of the single Graafian follicle at a time when the surrounding interstitial gland has an intense reaction product (see Table 1 ). The steroidogenic capability of the theca is lost with the establishment of the corpus luteum which is enclosed by the distinctive thecal component. Although 17ß-HSD, an indicator of oestrogens, could not be detected in the thecal compartment of the Graafian follicle, it is possible that the enzyme concentrations are below the sensitivity of this assay.
The enzyme 5-3ß-HSD has been localized in the ovary of a variety of mammalian types (Baillie et al, 1966; Blaha & Leavitt, 1970; Motta & Takeva, 1971; Saidapur & Greenwald, 1978) (Burns & Easley, 1977) . The peak value of 28 ng/ml of Burns & Easley (1977) agrees with those reported for the ewe (Hartmann et al, 1973 ) (28 ng/ml), but P. H. Krutzsch (unpublished observations) and Oxberry (1979) 
